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(3) Aft entry cooling system and method for an aircraft engine. 



An aft entry system in a gas turbine engine is provided for cooling selected one or more of aft high and 
low pressure turbine stages of the engine. The aft entry system includes an air flow circuit for routing 
low pressure cooling air radially outward from an interstage region of a multi-stage compressor of a 
core engine of the gas turbine engine and axial ly in an aft direction to a plurality of radial passages, 
such as provided by stationary stator and outlet guide vanes, which provide an aft entry region to the 
selected high and low pressure turbine stages. The pressure of the cooling air routed by the air How 
circuit of the aft entry system can be lower than the pressure of air at a discharge end of the compressor 
but higher than the pressure of the gas stream discharging from the selected turbine stage. 
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1 EP 0 469 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to a gas 5 
turbine engine end, more particularly, to en eft entry 
system and method for supplying cooling air to turbine 
stages of an aircraft turbine engine. 

Description of the Prior Art 10 

A gss turbine engine of the turbofan type gener- 
ally includes a forward fan and booster compressor, 
a middle core engine, and an aft low pressure power 
turbine. The core engine encompasses e compres- 15 
sor, a combustor and a high pressure turbine in a 
serial flow relationship. The compressor and high 
pressure turbine of the core engine are interconnec- 
ted by a central shaft. The compressor is rotatably dri- 
ven to compress air entering the core engine to a 20 
relatively high pressure. This high pressure air is then 
mixed with fuel in the combustor and ignited to form 
a high energy gas stream. This gas stream flows aft 
and passes through the high pressure turbine, rotat- 
ably driving it and the core engine shaft which, in turn. 2$ 
rotatably drives the compressor. 

In the turbofan engine, the residual gas stream 
leaving the core engine high pressure turbine is 
expanded through a second turbine, which as men- 
tioned above is the aft low pressure turbine. The aft 30 
low pressure turbine, in turn, drives the forward fan via 
a separate shaft which extends forwardly through the 
central shaft of the high pressure turbine rotor. 
Although some of the thrust is produced by the resi- 
dual gas stream exiting the core engine, most of the 35 
thrust produced is generated by the forward fan. 

It is common practice with respect to gas turbine 
engines to provide some form of cooling for the hot 
regions of the turbine engine. This cooling has mainly 
involved the use of air bled from the compressor of the 40 
engine which is then fed to the regions of the engine 
to be cooled. Thereafter, the air is allowed to rejoin the 
main gas flow of the engine. 

The efficiency of a gas turbine engine is depen- 
dent upon many factors. One factor is the degree to 45 
which high pressure air generated by the compressor 
of the engine and intended primarily for driving the 
high pressure turbine after passage through the com- 
bustor is siphoned or bled off to other uses in the 
engine. One such use of bleed air is the aforemen- so 
tioned cooling of metal surfaces in the hot regions of 
the engine to maintain them sufficiently to obtain use- 
ful strength properties. The greaterthe amount of high 
pressure air diverted to other uses in the engine, the 
less the amount of air to drive the core turbine and 55 
thus the less efficiently the high pressure turbine will 
operate. 

Heretofore, the metal surfaces of the stator and 



7B4 A2 2 

rotor blades composing the high and low pressure tur- 
bines of the engine have typically been cooled by a 
forward air entry cooling flow system. In such forward 
air entry cooling system, high pressure air from the 
compressor is used to cool the low pressure turbine. 
The high pressure air is routed axially under the high 
pressure turbine located immediately forward of the 
low pressure turbine. 

Significant drawbacks exist with the use of high 
pressure compressor air for cooling and employment 
of the forward air entry cooling system. One drawback 
is the reduction of high pressure turbine efficiency. 
Another drawback is the difficult and complicated task 
of passing the high pressure compressor air flow 
underneath the high pressure turbine in view of the 
presence of components such as the bearings of the 
high pressure turbine rotor. 

Consequently, a need exists for an alternative 
system for cooling hot regions of an engine, such as 
the high and low pressure turbine stages of the gas 
turbine engines, which will avoid the above-men- 
tioned drawbacks. 

SUMMARY OF THE INVENTION 

The present invention provides an aft entry cool* 
ing system and method designed to satisfy the 
aforementioned needs. In the aft entry system and 
method of the present invention, the cooling air flow 
path avoids flowing under the high pressure turbine 
rotor of the core engine and thus does not interfere 
with its bearing components. 

The aft entry system and method of the present 
invention for cooling selected high and low pressure 
turbine stages improves engine performance in sev- 
eral ways. First, performance is improved in that only 
low pressure air, such as from the interstage of the 
compressor, needs to be used by the aft entry system. 
The pressure of the cooling air need only be high 
enough to exceed the pressure of the hot flow stream 
through the particular one of the high and low press- 
ure turbine stages to which the cooling air will ulti- 
mately return. The lower pressure air has less work 
input to it, thus, use of the lower pressure air rather 
than compressor discharge air reduces the loss to the 
engine cycle for a given amount of air used. Second, 
performance is further improved in that use of air at 
lower pressure means that the temperature of the air 
is cooler and thus provides more efficient cooling. 
Third, performance is still further improved in that use 
of cooling air at low pressure means that the amount 
of leakage is reduced. The low pressure air can be 
from any suitable source, such as interstage com- 
pressor bleed air, bypass duct air, or spent cooling air 
from the engine shroud. 

Accordingly, the present invention is directed to 
an aft entry system for cooling a selected one or more 
of the high and low pressure turbine stages of a gas 
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turbine engine. The engine has an air compressor for 
producing compressed air at a discharge end, a com- 
bustor disposed downstream of the air compressor for 
receiving the compressed air from the discharge end 
thereof and producing a hot gas stream, and a turbine 5 
disposed downstream of the combustor for receiving 
the hot gas stream and producing at a discharge end 
thereof a hot gas stream. The aft entry cooling system 
of the present invention comprises: (a) at least one 
and preferably a plurality of stationary radial ete- 10 
ments. such as in the form of stator and outlet guide 
vanes, disposed aft of the discharge end of the res- 
pective selected one or more of the high and low 
pressure turbine stages for providing flow communi- 
cation between an interior side of the turbine and an is 
exterforside thereof; and (b) an airflow circuit connec- 
ted to a source of cooling air located forward ly of the 
selected one or more of the high and low pressure tur- 
bine stages for routing the cooling air from the forward 
source in an aft direction to the radial elements and 20 
then radially inwardly through the radial elements to 
the interior side of the turbine such that the cooling air 
is then routed via the interior side of the turbine for- 
wardiy to the selected one or more of the high and low 
pressure turbine stages. 2$ 

Also, the present invention is directed to an aft 
entry cooling method for a gas turbine engine. As des- 
cribed above, the engine has an air compressor for 
producing compressed air at a discharge end, a com- 
bustor disposed downstream of the air com pressor for 30 
receiving the compressed air from the discharge end 
thereof and producing a hot gas stream, and tan- 
demly-arranged high and low pressure turbines dis- 
posed downstream of the combustor for receiving the 
hot gas stream and producing at a discharge end 35 
thereof a hot gas stream. The aft entry cooling method 
of the present invention comprises the steps of: (a) 
providing a radial passage for flow communication aft 
of the high pressure turbine from an exterior to interior 
sides of the turbine; and (b) routing cooling air from a ao 
source of cooling air located forward ly of the high 
pressure turbine in an aft direction to the radial pas- 
sage located aft of a selected one or more of the high 
and low pressure turbine stages, radially inwardly 
through the radial passage to the interior side of the 45 
turbine, and then forwardly and radially outwardly to 
the selected one of the high and low pressure turbine 
stages. 

These and other features and advantages and 
attainments of the present invention will become 50 
apparent to those skilled in the art upon a reading of 
the following detailed description when taken in con- 
junction with the drawings wherein there is shown and 
described an illustrative embodiment of the invention. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the course of the following detailed description, 



reference will be made to the attached drawings in 
which: 

Fig. 1 is a longitudinal axial sectional view of ages 
turbine engine having one embodiment of an aft entry 
cooling system in accordance with the present inven- 
tion. 

Fig. 2 is an enlarged fragmentary view of the tur- 
bine engine of Fig. 1 , showing in greater detail the one 
aft entry cooling system embodiment of the present 
invention. 

Fig. 3 is an enlarged fragmentary view of another 
turbine engine, showing in greater detail another 
embodiment of an aft entry cooling system in accord- 
ance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

In the following description, like reference charac- 
ters designate like or corresponding parts throughout 
the several views. Also in the following description, it 
is to be understood that such terms as "forward", 
"rearward", "left", "right", "upwardly", "downwardly", 
and the like, are words of convenience and are not to 
be construed as limiting terms. 

In General 

Referring now to the drawings, and particularly to 
Fig. 1, there is illustrated a gas turbine engine, gen- 
erally designated 10, to which is applied one embodi- 
ment of an aft entry cooling system 12 in accordance 
with the present invention. Although the gas turbine 
engine 10 being illustrated is of the turbofan type, it 
should be understood that the aft air entry system 12 
is applicable to other types of gas turbine engines. 

Referring to Fig. 1, the engine 10 has a longitudi- 
nal center line or axis A and an annular casing 14 dis- 
posed coaxially and concentrically about the axis A. 
The engine 10 includes a forward fan 16 and a booster 
compressor 18, a middle core engine 20 and an aft 
low pressure power turbine 22. The core engine 20 
encompasses a multi-stage compressor 24, a com- 
bustor 26 and a high pressure turbine 28, either single 
or multiple stage, ail arranged coaxially about the lon- 
gftudinai axis A of the engine 10 in a serial flow rela- 
tionship. An annular outer drive shaft 30 fixedly 
interconnects the compressor 24 and high pressure 
turbine 28 of the core engine 20. The compressor 24 
is rotatably driven to compress air entering the core 
engine 20 to a relatively high pressure. This high 
pressure air is then mixed with fuel in the combustor 
26 and ignited to form a high energy gas stream. This 
gas stream flows aft and passes through the high 
pressure turbine 28, rotatably driving it and the outer 
drive shaft 30 of the core engine 20 which, in turn, 
rotatably drives the multi-stage compressor 24. 

In the engine 10 being of the turbofan type, the 
residual gas stream discharged by the core engine 
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high pressure turbine 28 is expanded through a sec- 
ond, power turbine, which as mentioned above is the 
aft low pressure turbine 22. The aft tow pressure tur- 
bine 22 is rotated by gas stream flow and, in turn, 
drives the forward fan 16 and booster compressor 18 5 
via a separate inner drive shaft 32 which extends for- 
wardly through the annular outer drive shaft 30 of the 
core engine 20. Although some thrust is produced by 
the residual gas stream exiting the core engine 20, 
most of the thrust produced is generated by the for- 10 
ward fan 1 6. 

The low pressure turbine 22 includes an annular 
rota table rotor 34 and a stationary stator 36 disposed 
radially outwardly of the rotor 34. The low pressure 
turbine rotor 34 includes a plurality of turbine blade is 
rows 38 extending radially outwardly therefrom and 
axially spaced from one another. The low pressure 
turbine stator 36 includes a plurality of stator vane 
rows 40 fixedly attached to and extending radially 
inwardly from the stationary casing 14. The stator 20 
vane rows 40 are axially spaced so as to alternate with 
the turbine blade rows 38 and define therewith multi- 
ple stages of the low pressure turbine 22. 

The forward booster compressor 1 8 driven by the 
low pressure turbine 22 via the inner drive shaft 32 25 
includes a rotor 42 and a plurality of booster blade 
rows 44 fixedly attached to and extending radially out- 
wardly from the rotor 42 for rotation therewith. A 
plurality of booster stator vane rows 46 are fixedly 
attached to and extend radially inwardly from the sta- 30 
tionary casing 14. Both the booster blade rows 44 and 
the stator vane rows 46 are axially spaced and so 
arranged to alternate with one another. 

The booster compressor rotor 42 also supports a 
fan blade row 48 of the forward fan 1 6. The fan blade 35 
row 48 is housed within a nacelle 50 of the engine 10 
supported about the stationary casing 1 4 by a plurality 
of radially extending and circumferentiaJly spaced 
struts 52. A cowling 54 which encloses the core 
engine 20 and low pressure turbine 22 Is disposed 40 
within and extends coaxially with a rear portion of the 
nacelle 50 so as to define therewith the discharge 
nozzle 56. Most of the thrust produced by the engine 
10 is generated by airflow caused by rotation of the 
fan blade row 48 of the forward fan 1 6, which air flow 45 
passes over and through the nacelle 50 and from the 
discharge nozzle defined by the nacelle 50 and 
engine cowling 54. 



Aft Entry Cooling System 



50 



Referring now to Fig. 2, as provided In turbofan 
engines heretofore, some high pressure air is bled 
from the discharge end 24A of the multi-stage com- 
pressor 24 for cooling the high pressure turbine 28. 55 
This may be accomplished by several means, one of 
which is illustrated in Fig. 2 wherein high pressure air 
is bled into an annular cavity 58 and therefrom via a 



conduit 60 through an iniet port 62A in the engine cas- 
ing 14 to an annular cooling chamber 62 which sur- 
rounds the high pressure turbine 28. Cooling of the 
high pressure turbine 28 using high pressure air from 
the discharge end 24A of the compressor 24 is neces- 
sary because of the requirement for the pressure of 
the cooling air to exceed the pressure of the gas 
stream flowing through the high pressure turbine in 
order for the cooling air to rejoin the main gas stream 
flow of the engine 10 after cooling the turbine 28. 

The amount of high pressure air bled from the dis- 
charge end 24 A of the compressor 24 is held to a mini- 
mum by employment of one embodiment of the aft 
entry system 12 of the present invention, as seen in 
Fig. 2, for routing cooling air to selected stages of the 
low pressure turbine 22 of the engine 10. The aft entry 
system 1 2 makes use of a plurality of outlet guide 
vanes 64 which per se were present heretofore in the 
engine 1 0 at the aft end of the low pressure turbine 22. 

The aft entry system 1 2 provides an air flow circuit 
66 which supplies low pressure coding air from a suit- 
able forward source to the aft and interior side 67 of 
the low pressure turbine 22. More particularly, the air 
flow circuit 66 includes another annular cavity 68 
which surrounds an interstage portion 24B of the com- 
pressor 24 and into which low pressure air is bled from 
the compressor interstage portion 24 B, and a hollow 
conduit 70 interconnecting the cavity 68 and the outlet 
guide vanes 64 (only one shown in Fig. 2) for routing 
low pressure cooling air radially outward from the 
annular cavity 68 to the exterior side 69 of the turbine 
22 and then axially in an aft direction to an inlet 64A 
to the vanes 64. 

Suitable means such as another conduit 72 
extends through each vane 64 to an inner annular 
chamber 74 which defines an aft entry region to the 
low pressure turbine 22 at its interior side 67. Orifices 
76, 78 are provided in the respective interior struc- 
tures of the vanes 64 and the low pressure turbine 
rotor 34 and its seals 80 to define flow paths (as desig- 
nated by the arrows in the interior of the rotor 34 in Fig. 
2) for the low pressure cooling air directed radially out- 
wardly from the interior side 67 of the low pressure tur- 
bine 22 to the dovetail mounting structures of the 
turbine blade rows 38 for cooling the same before 
return of the cooling air to the main gas stream 
through the low pressure turbine 12. 

Referring to Fig. 2, in one practical example, the 
pressure P 3 of the cooling air routed by the airflow cir- 
cuit 66 of the aft entry system 1 2 from the interstage 
portion 24B of the compressor 24 is lower than the 
pressure P, of air at the discharge end 24A of the 
compressor 24 but higher than the pressure P 2 of the 
gas stream discharging from the low pressure turbine 
22. Consequently, the high pressure airfrom the com- 
pressor 24 is conserved, while the low pressure air 
being utilized is of sufficient pressure to return into the 
main gas stream discharging from the low pressure 
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turbine 22. It should be understood that other sources 
of low pressure air, besides the air from the interstage 
portion 24B of the compressor 24 can be utilized. One 
such source is depicted in Fig. 1 by the dashed line L 
which represents bleeding of air from the main flow 5 
through the nacelle 50 and over the cowling 54 to the 
inlet 64A to the outlet guide vanes 64. 

Further, it should be understood that sufficient 
pumping of the cooling air through the air flow circuit 
66 is brought about by the interior structure of the 10 
rotating low pressure turbine rotor 34 making it 
unnecessary to provide additional structures for 
achieving more positive pumping action. However, if 
it is found that more positive pumping action is des- 
ired, a set of blades can easily be mounted to the is 
interior rotor structure along the flow path of the cod- 
ing BIT. 

Turning now to Fig. 3, there is illustrated another 
embodiment of the aft entry system of the present 
invention which differs from the embodiment of Figs. 20 
1 and 2 by the location to which air is exteriorly routed 
and to which of the turbine stages the cooling air is 
routed. The engine 10 includes multiple stages 82 of 
the high pressure turbine 28, each of a first stage 82A 
and a second stage 62B being composed of a station- 25 
ary stator vane 84 and a rotary turbine blade. 

An aft entry system 88 provides an airflow circuit 
SO which supplies low pressure cooling air from the 
annular cavity 88 which surrounds the interstage por- 
tion 24B of the compressor 24 through a hollow con- 30 
duit 92 interconnecting the cavity 56 and a stage of 
hollow stationary stator vanes 94 (only one shown in 
Fig. 3) of the low pressure turbine 22. The circuit 90 
routes low pressure cooling air radially outward from 
the annular cavity 68 to the exterior side 69 of the tur- 35 
bine 22 and then axially in an aft direction to an iniet 
94A to the stator vanes 94 and through the vanes 94 
to the interior side 67 of the turbines. 

At the interior turbine side 67, the air driven by an 
inducer 95 flows forwardly, entering slots 96 in the ao 
second stage turbine 82B. The cooling air passes out 
dovetail slots 98 into a cavity 1 00 between the turbine 
stages 82A, 82B from where it returns to the hoi air 
stream through the high pressure turbine 28, cooling 
the structures of the high pressure turbine 26 along 45 
the air flow path. 

It is thought that the present invention and many 
of its attendant advantages will be understood from 
the foregoing description and it will be apparent that 
various changes may be made in the form, construe- 50 
tion and arrangement of the parts thereof without 
departing from the spiritand scope of the invention or 
sacrificing all of its material advantages, the forms 
hereinbefore described being merely preferred or 
exemplary embodiments thereof. 65 



Claims 

1. In a gas turbine engine having an air compressor 
for producing compressed air at a discharge end, 
a combustor disposed downstream of said air 
compressor for receiving the compressed air from 
said discharge end thereof and producing a hot 
gas stream, and tandemly-arranged high and 
lower pressure turbines disposed downstream of 
said combustor, said high pressure turbine hav- 
ing at least one high pressure turbine stage for 
receiving the hot gas stream and producing at a 
discharge end thereof a hot gas stream, said 
lower pressure turbine having a plurality of tur- 
bine stages disposed aft of said high pressure tur- 
bine and extending to a discharge end, an aft 
entry coaling system, comprising: 

(a) at least one stationary radial element dis- 
posed aft of said discharge end of said low 
pressure turbine for providing flow communi- 
cation between an Interior side of said tur- 
bines and an exterior side thereof; and 

(b) an air flow circuit connected to a source of 
cooling air located forwardly of said high 
pressure turbi ne and to ea id radial element for 
routing the cooling air from said forward 
source in an aft direction to said radial ele- 
ment, radially inwardly through said radial ele- 
ment to said interior turbine side, and then 
forwardly through said interior turbine side 
and radially outwardly therethrough to a selec- 
ted one of said low pressure turbine stages 

2. The system as recited in claim 1, wherein said 
radial element is in the form of an outlet guide 
vane disposed aft of the discharge end of said low 
pressure turbine stages for providing flow com- 
munication between said interior turbine side and 
said exterior side thereof. 

3. In a gas turbine engine having an air compressor 
for producing compressed air at a discharge end, 
a combustor disposed downstream of said air 
compressor for receiving the compressed air from 
said discharge end thereof and producing a hot 
gas stream, and tandemly-arranged high and 
lower pressure turbines disposed downstream of 
said combustor, said high pressure turbine hav- 
ing a plurality of high pressure turbine stages for 
receiving the hot gas stream and producing at a 
discharge end thereof a hot gas stream, an aft 
entry cooling system, comprising: 

(a) at least one stationary radial element dis- 
posed aft of said discharge,end of said high 
pressure turbine for providing flow communi- 
cation between an interior side of said turbine 
and an exterior side thereof; and 

(b) an air flow circuit connected to a source of 
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cooling air located forwardly of said high 
pressure turbine and to said radial element for 
routing the cooling air from the forward source 
in an alt direction to said radial element, 
radially inwardly through said radial element 5 
to the interior side of said turbines, and then 
forwardly through said turbine interior side 
and radially outwardly therefrom to a selected 
one of said high pressure turbine stages. 

10 

4. Th e system as recited in daim 1 or 3. further com- 
prising a plurality of said radial elements. 



The system as recited in claim 3, wherein said 
radial element is in the form of stationary stator 
vane located aft of said high pressure turbine. 



8. 



The system as recited in claim 6, wherein each of 
said radial elements is in the form of an outlet 
guide vane disposed aft of the discharge end of 
said low pressure turbine stages for providing 
flow communication between said interior turbine 
side and said exterior side thereof. 

The system as recited in claim 6. wherein each of 
said radial elements is in the form of stationary 
stator vane located aft of said high pressure tUr- 



fS 



6. In a gas turbine engine having an air compressor 
for producing compressed air at a discharge end. 
a com bu star disposed downstream of said air 20 
compressor for receiving the compressed airfrom 
said discharge end thereof and producing a hot 
gas stream, and tandemly-arranged high and 
lower pressure turbines disposed downstream of 
said com bus tor, said high pressure turbine hav- 25 
ing a plurality of high pressure turbine stages for 
receiving the hot gas stream and producing at a 
discharge end thereof a hot gas stream, said 
lower pressure turbine having a plurality of tur- 
bine stages disposed aft of said high pressure tur- 30 
bine and extending to a discharge end. an aft 
entry cooling system, comprising: 

(a) a plurality of stationary radial aerodynamic 
elements disposed aft of said discharge end of 
said high pressure turbine for providing flow 35 
communication between an interior side of 
said turbines and an exterior side thereof; and 

(b) an airflow circuit connected to a source of 
cooling air located forwardly of said turbines 

and to said radial elements for routing the 40 
cooling air from said forward source in an aft 
direction to said radial elements, radially 
inwardly through said radial elements to said 
interior turbine side and then forwardly 
through said interior turbine side to a selected 43 
one or more of said high and low pressure tur- 
bine stages. 



50 



55 



bine. 

9. The system as recited in claim 5 or 8, wherein 
said stator vane is in said low pressure turbine. 

10. The system as recited in claim 3 or 6, wherein 
said source of cooling air is an interstage portion 
of said air compressor located upstream of said 
discharge end thereof. 

11. The system as recited in claim 10. wherein said 
air flow circuit includes: 

an annular cavity surrounds said inter- 
stage portion of said compressor and into which 
air is bled from said compressor interstage por- 
tion; and 

a conduit located along said exterior tur- 
bine side and interconnecting said cavity and said 
radial elements for routing cooling air radially out- 
ward from said cavity and then axially in the aft 
direction to said element 

12. In a gas turbine engine having an air compressor 
for producing compressed air at a discharge end, 
a combustor disposed downstream of said air 
compressor for receiving the compressed airfrom 
said discharge end thereof and producing a hot 
gas stream, and tandemly-arranged high and low 
pressure turbines disposed downstream of said 
combustor for receiving the hot gas stream and 
producing at a discharge end thereof a hot gas 
stream, an aft air entry cooling method, compris- 
ing the steps of: 

(a) providing a radial passage for flow com- 
munication aft of the high pressure turbine 
from an exterior to interior sides of the turbine; 
and 

(b) routing cooling airfrom a source of cooling 
air located forwardly of the high pressure tur- 
bine in aft direction to the radial passage 
located aft of a selected one or more of the 
high and low pressure turbine stages, radially 
inwardly through the radial passage to the 
interior side of the turbine, and then forwardly 
and radially outwardly to the selected one of 
the high and low pressure turbine stages. 

13. The method as recited in claim 12, further com- 
prising: 

providing a plurality of radial passages for 
flow communication at the discharge end of the 
turbine; and 

routing the cooling air through all of the 
radial passages. 

14. In a gas turbine engine having an air compressor 
for producing compressed air of a first pressure at 
a discharge end, a combustor disposed down- 
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stream of said air compressor for receiving the 
compressed air from said discharge end thereof 
and producing a hot gas stream, and means defi- 
ning tandemly- arranged high and low pressure 
turbines disposed downstream of said com bus tor 5 
for receiving the hot gas stream and producing at 
a discharge end of said low pressure turbine a hot 
gas stream of a second pressure being lower than 
the first pressure, an aft air entry method for cool- 
ing said low pressure turbine, comprising the 10 
steps of: 

(a) providing at least one stationary 
aerodynamic element for flow communication 
aft of the discharge end of the low pressure 
turbine between an interior side of the low is 
pressure turbine and an exterior side thereof; 

and 

(b) routing cooling air at a third pressure 
radially outward to the exterior of the compres- 
sor from an interstage thereof located 20 
upstream of the discharge end thereof; next in 

an aft direction to the stationary aerodynamic 

element, and then radially inwardly through v^—^ 
the aerodynamic element to the interior side of 
the low pressure turbine, the third pressure of 25 
the cooling air routed to the interior side of the 
low pressure turbine being lower than the first 
pressure of air at the discharge end of the 
compressor but higher than the second press- 
ure of the gas stream discharg i ng from the low 30 
pressure turbine. 
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